New lipoic acid derivative drug sodium zinc dihydrolipoylhistidinate prevents cardiac dysfunction in an isolated perfused rat heart model.
Myocardial ischemia/reperfusion injury is a life-limiting condition. Reactive oxygen species are released upon reperfusion, resulting in damage to myocardial cells. Accordingly, antioxidant drugs have been shown to protect the myocardium against ischemia/reperfusion injury. The purpose of the present study was to determine the cardioprotective effects of the new lipoic acid-derivative drug sodium zinc dihydrolipoylhistidinate in a global ischemia isolated perfused rat heart model. Animals were randomly divided into five groups: 1) normal group, 2) control ischemia/reperfusion group, 3) high-dose sodium zinc dihydrolipoylhistidinate (1 ng/mL) plus ischemia/reperfusion group, 4) medium-dose sodium zinc dihydrolipoylhistidinate (0.1 ng/mL) plus ischemia/reperfusion group, or 5) low-dose sodium zinc dihydrolipoylhistidinate (0.01 ng/mL) plus ischemia/reperfusion group. University medical center research laboratory. Male Sprague-Dawley rats weighing 250-300 g. Hearts underwent ischemia/reperfusion after isolation with or without sodium zinc dihydrolipoylhistidinate treatment. We then conducted cardiac histopathology and transmission electron microscopy analyses and assessed cardiac function. In addition, we examined the effects of sodium zinc dihydrolipoylhistidinate on ischemia/reperfusion-induced mitochondrial dysfunction. We found that cardiac dysfunction and mitochondrial damage were significantly reduced after reperfusion by sodium zinc dihydrolipoylhistidinate treatment. However, only rats treated with high-dose sodium zinc dihydrolipoylhistidinate showed improved cardiac function. Furthermore, treatment with sodium zinc dihydrolipoylhistidinate significantly improved mitochondrial function in vitro. These findings suggest that sodium zinc dihydrolipoylhistidinate attenuates ischemia/reperfusion-induced myocardial dysfunction in rats. Furthermore, sodium zinc dihydrolipoylhistidinate exerted cardioprotective effects via preservation of mitochondrial function. Taken together, our results strongly support the potential therapeutic role of sodium zinc dihydrolipoylhistidinate in the treatment of ischemia/reperfusion injury.